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POPSIG was set up with the view that the palm oil industry can benefit from more chemical engineers working in the 
industry. This is evident in the downstream oleochemical sector where the majority of chemical engineers in the palm 
oil industry work. Chemical engineers here apply their knowledge and skills to make the processes safer, more 
sustainable and energy efficient as well as upscale and design from R&D breakthroughs. Our challenge is to kindle the 
interest of chemical engineering graduates and at the same time encourage the industry to employ more chemical 
engineers especially upstream.

Palm oil is a contentious subject and we need to know that it is not unhealthy and that it can be grown sustainably. To 
help members understand palm oil we have prepared a presentation deck of 50 slides. 

The global population is increasing rapidly and will reach 8.5 bn by 2020 and needs more and more edible oils and fats 
to feed it. We will not solve the issues around palm oil by ignoring or rejecting it. Rather we need to engage with the 
players. Palm oil represents a fraction of land used for agriculture so focusing on palm oil will not combat climate 
change and its impact. Palm oil is one of four major seed oils but it is the only one subjected to such intense scrutiny 
and sustainability standards. About half of the palm oil is produced not by large plantations but by smallholders. 
Smallholders generally lack access to expertise, capacity building and infrastructure for sustainable practices.

The new Malaysian government has reiterated that Malaysia will keep to its promise of 50% forest cover and in the 
presentation you will see that in Malaysia the production of palm oil has stagnated over the last five years. The 
challenge is now to extract as much oil as possible out from the fruit, and this, chemical engineers are addressing by 
designing unit operations that understand the characteristic features and biology of the fruit. At this very moment such 
an upscaled plant is being built.

We ask you study the presentation deck and direct your questions to our secretary 
Assoc. Prof. Dr Wu Ta Yeong wu.ta.yeong@monash.edu from which we hope to build up a FAQ section.

Qua Kiat Seng CEng FIChemE
Founder and Exco Member of POPSIG

mailto:wu.ta.yeong@monash.edu
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POPSIG POPSIG was formed on 3rd August 2015 in Kuala 
Lumpur, Malaysia to provide a forum for the 
exchange of ideas, the sharing of experiences 
and encouraging innovation in the palm oil 
processing industry. 

Volunteers 
passionate about 
the palm oil 
industry & process 
engineering

Not limited to 
chemical engineers

https://www.icheme.org/membership/groups/special-interest-groups/palm-oil-processing/



POPSIG objectives & activities

Objectives
• share and promote best practices
• encourage innovation in processing oil palm products
• promote professional aspects of the palm oil industry
• act as a focal point for all those interested in the process aspects of 

oil palm processing.

Activities
• technical seminars, workshops, site visits, webinars and physical 

evening talks 
• quarterly newsletter
• yearly forum
• support for the annual IChemE Malaysia Palm Oil Industry Award



The seed oils market



12
24

49
65

1
3

5

8

16

27

42

54

9

14

24

27

8

9

13

17

16

19

20

21

0

50

100

150

200

250

1990 2000 2010 2016

Global Vegetable Oil Production
M

ill
io

n
 M

T

Palm Oil Soybean Oil Rapeseed Oil Sunflower OilPKO Others

62

96

154

192

Source : Oil World



8

Palm oil is the most widely used edible oils

Proprietary of Research & Economics - Reproduction/Escalation of this document requires consents from Head of Research & Economics

Breakdown of production of edible
oils – 2017

Breakdown of export of edible oils –
2017

SOURCE: OIL WORLD, CIMB RESEARCH SOURCE: OIL WORLD, CIMB RESEARCH

Palm oil
31%

Soybean oil
24%

Sunflower 
oil
9%

Rapeseed 
oil

12%

Other Vege 
oils
12%

Tallow
4%

Other 
Animal fats

8%

Palm oil
55%

Soybean oil
15%

Sunflower 
oil

11%

Rapeseed 
oil
5%

Other Vege 
oils
10%

Tallow
2%

Other 
Animal fats

2%

Total = 210 m tonnes



9

Palm oil’s rising share in the edible oils supply

Proprietary of Research & Economics - Reproduction/Escalation of this document requires consents from Head of Research & Economics

SOURCE: OIL WORLD, CIMB RESEARCH
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Major producers and exporters of palm oil

Proprietary of Research & Economics - Reproduction/Escalation of this document requires consents from Head of Research & Economics

World major producers of palm oil in 
2017

World major exporters of palm oil 
2017

SOURCE: MPOB, CIMB RESEARCH SOURCE: MPOB, CIMB RESEARCH
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Major consumers and importers of palm oil in 
2017

Proprietary of Research & Economics - Reproduction/Escalation of this document requires consents from Head of Research & Economics

SOURCE: MPOB, CIMB RESEARCH
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Usage of palm oil in 2017 (65m tonnes)

Proprietary of Research & Economics - Reproduction/Escalation of this document requires consents from Head of Research & Economics
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SOURCE: OIL WORLD, CIMB RESEARCH
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Top 10 Major Export Products 
(Malaysia)



Processing and Products



PO & PKO supply chain





PO Refining Process



Palm Oil Fractionation

Palm oil : palm olein as cooking oil
Palm kernel oil : cocoa butter substitute



Edible Palm Oil Products



Source : European Palm Oil Alliance (EPOA)



Oleochemical Processes



End Consumer products …

Soap noodles Sodium lauryl sulfate Stearic Acid Ester lubricant

Glycerin, Isopropyl 
Myristate

Methyl Ester Sulfonate

Cetyl palmitate, isopropyl 
myristate, sorbitan 

monostearate, stearyl 
alcohol

Amide as slip agent Tocotrienols



Oleochemistry and well being



The fatty acids in palm and 
palm kernel oil

C8 to C16

• C8:0

• C10:0

• C12:0

• C14:0

• C16:0

C18

• C18:0

• C18:1

• C18:2

• C18:3



Understanding a fatty acid molecule

C18:3
Number of 
carbon atoms

Number of 
double bonds

9

12

15

IV=274

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiEobOgo_LUAhXMP48KHQ-nD9sQjRwIBw&url=https://commons.wikimedia.org/wiki/File:Alpha-Linolenic-acid-3D-balls.png&psig=AFQjCNHaPHuy1dFM8K3mXy_9EckY4YCHZA&ust=1499348621733960
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwib4tKDtPPUAhVCrI8KHQhEDckQjRwIBw&url=http://www.easynotecards.com/notecard_set/7153&psig=AFQjCNFxink-6l2ud6DmNeUI2U4VorZK1w&ust=1499387533553895


Molecular structure 
fatty acids

PUFA
Polyunsaturated Fatty Acid
9,12,15-octadecatrienoic 
or α-linolenic 18:3(n-3)

MUFA
Monounsaturated Fatty Acid
oleic acid 18:1 (n9)

SAFA
Saturated Fatty Acid
stearic acid 18:0

9

12

15

9



Placement of fatty acids in PO
(40 possible combinations)

eg. POP at 23.7%

sn-1 Palmitic 16:0

sn-2 Oleic 18:1 (n-9)

sn-3 Palmitic 16:0



Composition of selected oils



Monounsaturated 
[Oleic acid 18:1 (n-9c)]

Source : Dr Mercola organic sunflower oil



TFA 
(Trans Fatty Acids)

Oleic acid 18:1 (n-9c) 

Elaidic acid 18:1 (n-9t)

Stearic acid 18:0

Trans (unsaturated) fatty acid is a result of 
the hydrogenation process. It increases the  
risk of developing heart disease and stroke



New information on heart disease

• For the past 60 years, saturated fat and cholesterol have been 
wrongfully vilified as the culprits of heart disease 

• Refined carbs, sugar, trans fats found in processed foods are 
the real enemy—not the saturated fats found in foods such as 
butter, palm oil or eggs

• Inflammation of arteries causes blockage. Refined carbs, 
sugar, trans fats and oxidised polyunsaturated oils cause 
inflammation. 



Sustainability



The key sustainability issues

• Deforestation of rain forests and use of fire

• Destruction of habitat of flora and fauna

• Climate change : prevent GHG emissions due 
to deforestation and expansion on peat. 

• Exploitation : land rights of indigenous people 
labour and fairness to small holders



Some sustainability standards

Standard Year CSPO Hectares Remarks

Roundtable on 
Sustainable Palm Oil 
(RSPO)

2004 13.6 m tonnes
19% (52% sold)

2.8 m 
production

Voluntary

International 
Sustainability and 
Carbon Certification 
(ISCC)

2006 22 m tonnes of 
FFB (2016)

Voluntary

Rainforest Alliance 1987 Voluntary

Indonesian Sustainable 
Palm Oil (ISPO)

2011 50%? Mandatory

Malaysian Sustainable 
Palm Oil (MSPO)

2015 All RSPO, ISCC 
etc by 31 Dec 
2018. All 
31 Dec 2019.

Mandatory



Global GHG Emissions

EPOA : Palm Oil contributes to 2.3 % of global 
deforestation and 5% of tropical deforestation 



Cows fart & burp methane

• Microbes in their stomach break down their 
food into methane as a byproduct

• One cow = one car. 1.5 billion cows and bulls

• Forest cover is cut for grazing pastures

We trap our methane!

• Biomethane from anaerobic digestion of 
POME is used for heating and power 
generation



Source : The European Palm Oil Alliance (EPOA)



PO is cheaper than SBO

Source : Index Mundi



PO is cheaper than rapeseed oil

Source : Index Mundi



PKO can be cheaper than CNO

Source : Index Mundi



Malaysian PO production plateaus






